Background: Genetic information is used very frequently in human identification in civil or judicial cases. Establishing the kinship relationship between a child and his biological father involves many ethical facts. We describe a DNA paternity case with two alleged fathers and an inconsistency between alleged father-2 and the child at D3S1358 locus. Methods: As biological samples we used saliva collected from inside the cheek of each person using buccal swabs (Copan, Italy). We collected the biological samples from each of person after each person gave the consent. In order to find the concentration of salivary DNA, the DNA samples were quantified by 7500 ABI Real-time PCR using the Quantifiler Human DNA kit (Applied Biosystems, USA). The next step was the amplification of the Salivary DNA samples by polymerase chain reaction (PCR). It was performed on a ProFlex PCR System (Applied Biosystems, USA) using the multiplex STR markers from the AmpFlSTR ® Identifiler Plus Amplification Kit (Applied Biosystems, USA). After amplification, the PCR products were run on capillary electrophoresis on an ABI 3500 Genetic Analyzer (Applied Biosystems, USA). Results: AF-1 was excluded as biological father. The DNA profiles of AF-2 and the child had one mismatch at D3S1358 locus. Further, we amplified the Y-STR markers to confirm the mutation, obtaining a perfect match between the 2 persons. Conclusions: In paternity testing, where one or two inconsistencies are present between the child and the alleged father on autosomal STR markers, the use of haploid markers X-STR or Y-STRs is needed for the confirmation or exclusion of paternity. (Clin. Lab. 2018;64:xx-xx.
INTRODUCTION
Nowadays, DNA analysis represents an important tool in forensic human identification. It is used in establishing the paternity/maternity relationship of a child. There are 2 known types of genetic markers used in human identification: First, the autosomal markers (short tandem repeats (STR)) and second, the uni-parental markers, including the X-STR chromosome markers and the Y-STR chromosome markers [1] . The genetic information is transmitted in equal percentage (50%) from each of the biological parents to the offspring, based on Mendel's laws of inheritance. Human identification for determining the genetic profile of the person uses the STR markers [2] . The uni-parental genetic markers (X and Y) are inherited through maternal lineage (X haplotypes) or paternal lineage (Y haplotypes). These uniparental markers can be used in those cases of human identification where one of the alleged parents is not available for the DNA testing. The missing alleged parent can be replaced by a female or a male relative who has common ancestors on maternal or paternal lineage, if uni-parental markers are used [3] [4] [5] [6] . When we talk about parentage DNA testing, in difficult cases the expert is dealing with one, two or three inconsistencies between the child and the alleged father [7] [8] [9] . When the mismatches between the child and the alleged father are present on one or two loci, the expert has to consider the possibility of a paternal mutation [10] [11] [12] . Paternal mutations are five to six times more frequent compared to maternal ones due to a gain by insertion or a loss by deletion, of a single repeat unit during paternal meiosis [13] [14] [15] . Single step mutations are more frequent than the multistep mutational event [16, 17] . In this article, we present a DNA paternity case with two men as alleged fathers and one mismatch between alleged father-2 and the child on the autosomal STR markers.
MATERIALS AND METHODS
This year, our laboratory was requested to perform DNA parentage testing on a woman with her minor son and two men as alleged fathers. The study protocol was approved by the ethics committee of the Victor Babes University of Medicine and Pharmacy from Timisoara, Romania. It was conducted in accordance to the principles of the Declaration of Helsinki. The biological samples were collected after the parent's of the child gave their consent for this procedure. After obtaining the informed consent from the mother and the two alleged fathers we collected the saliva samples by buccal swabs. The child being minor, 9 years old, did not have to give his consent for this DNA investigation and his mother consented on his behalf. For the saliva collection we used 3 buccal swabs (4N6 FLOQSwabs™, Copan, Italy), one for each person participating in the DNA testing, according to the internal procedure of the laboratory. The saliva samples were collected by swabbing from the inner cheek of each person.
Extraction of the salivary DNA
For the DNA isolation we used the Pure Link Genomic DNA kit (Invitrogen, USA), following the manufacturer's instructions. 
Quantification of the salivary DNA samples

Amplification of the autosomal STR markers
The amplification reactions of the DNA samples were performed on a ProFlex PCR System (Applied Biosystems, USA). In this step, we used the AmpFlSTR ® Identifiler Plus Amplification Kit (Applied Biosystems, USA) [15] . Further, the PCR reactions of the salivary DNA samples were carried out in a total volume of 25 µL. The final volume contained 10 µL AmpFlSTR Identifiler Plus Master Mix, 5 µL AmpFlSTR Identifiler Plus Primer Set and 10 µL of salivary DNA reaction volume. The AmpFlSTR ® Identifiler ® Plus Amplification Kit contains 15 STR autosomal markers, as follows: D8S1179, D21S11, D7S820, CSF1PO, D3S1358, THO1, D13S317, D16S539, D2S1338, D19S433, vWA, TPOX, D18S51, D5S818, FGA, plus the gender gene Amelogenin. All these genetic markers are contained in a single reaction, known as multiplex. The conditions for the PCR amplification, were as follows: 11 minutes at 95C, followed by 28 cycles for 20 seconds at 94C, and 3 minutes at 59C, with a final extension for 10 minutes at 60C. 
Amplification of the Y-STR markers
Detection of the STR products on capillary electrophoresis
The detection of the PCR was performed on a 3500 HID Genetic Analyzer (Applied Biosystems, USA). In this case, following the manufacturer's recommendations, we used 1 µL of the amplified PCR product (DNA sample) and the allelic ladder (AL). They were added into the mix containing: 8. 
Detection of the Y-STR products on capillary electrophoresis
For the capillary electrophoresis we followed the recommendations of the manufacturer and used 0.5 µL GeneScan ™ 600LIZ ® Size Standard v2.0 (Applied Biosystems, USA) and 8.5 µL Hi-Di ™ Formamide (Applied Biosystems, USA). The final volume contained: 9 µL mixture of formamide and LIZ600 Size Standard v2.0 and 1 µL of PCR product allelic ladder. We left the reaction plate 3 minutes at T = 95°C followed by 3 minutes at T = -20°C.
RESULTS
The statistical analysis of the probabilities of paternity in both cases, was calculated based on the Essen-Moller formula using the commercial software GenoProofParentage Examination (Qualitype, Germany). In the case of AF-1, we obtained a probability of paternity equal to zero, thus being excluded from paternity. AF-2 had a PP = 99.999 and a mismatch between him and the child at locus D3S1358. Because the child was a male, we amplified the Y-STR markers too. The paternal alleles between the child and alleged father-2 (AF-2) are underlined, at locus D3S1358 the paternal alleles are * (AF-2: 16, child: 15). 
DISCUSSION
Genetic information represents the most important tool in establishing kinship relationships. Establishing the biological father of a child by DNA testing represents a legal act that takes place through the court. In Roman law there was a saying "mater semper certa est, pater semper incertus est" meaning that in establishing a kinship relationship the mother of the child is always considered known. In DNA paternity testing, rare cases can occur in which there is an inconsistency in one or two loci between the child and the alleged father. These mutations occur during the process of meiosis when the cells are transferred from the father to the offspring [18] [19] [20] . In DNA paternity testing two situations are known: single step mutations and double step mutations. In such cases, if there is a mismatch between the alleged father and the child in one or two loci, the exclusion from paternity is considered when the number of mismatches exceeds two. In such cases, additional autosomal markers need to be tested and, depending on the gender of the child haploid Y or X chromosome markers need to be analyzed [21] [22] [23] .
In the presented case, on locus D3S1358 there is no match between the child and the AF-2. This mutational phenomenon represents a single step mutation which occurred from allele 16 in father to allele 15 in child by loss of a repeat unit through deletion. In this case, because the child was a male we used the 17 Y-chromosome STR markers. We obtained a complete match on all alleles between the alleged father and the child, confirming the paternity of AF-2 to the child. Also, the fact that on the Y-haplotype we had a complete match for both males suggests that the inconsistency at D3S1358 locus was a mutational event.
CONCLUSION
In cases of paternity or maternity with one or two mismatches on the autosomal markers between the child and the alleged parent (mother, father), it is necessary to use supplementary haploid markers X-STR or Y-STR in addition to autosomal markers, depending on the gender of the child, to solve the inconclusive paternity/maternity case.
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